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(54) rMflP0MEXAHMMECKA5« AOPHMPYK)- 
\HA^ rO/lOBKA fl/lW PACUJMPEHMfl fOO- 
PUPOBAHHOrO RMCTblPfl B OBCAflHOI?! 
KO/IOHHE 

(57) rMAPOMexaHHHecKan AOpHMpyiomaR ro/io- 
BKd A^n pdctuMpeHMn ro4>PMpooaHHoro n/ia* 
CTMpfl B oGcBAHoA Konoime. AopH^pyiOLua^) 
ro/iOBKa C0A6p)KMT K0Hyc*nyaHCOH c npoAO/ib* 
HbiMM npo4>M^bHbiMM KaHasKaMM. Kopnyc c ca- 
Moyn/iOTH5iiou<eAcp Tpy6MaToj) AMa4>parM0i^. 
CTyneHMdTUMH b nonepemioM ce«(e»tMii OKHa- 
MM M paaMeuieKHWMii b hmx ByAeMXHUMM cbk- 
TopaMM. cTyneHMdTUMM B nonepeHKOM 



l^aoGpeTCHne OTHOcmrcfl k ycrpoi^CTBaM 
Ann peMOHta o6caAHbix ko/iohh He<t>TiiHbix. ra- 

30BUX M ApyrnX CKSaxCMH C Ue/lblO BOCCTaHOB- 
AeMMfl repMeTMMNOCTM M ynpOMIfeHMA CTeHKM 

^OAONHu ityreM ycTaHOBKM cranbHoro niiacTu- 
pii M coaAaHMii HanpAJKeHKOft CMCteMU o6caA- 
Han Tpy6a - nnacTbipb. 

UeAb M3o6peTeHMR ^yaeiiMMeHHe a^^ex* 

TMBHOCTM pa60Tbl rOAOBKH 3a CHCT yBeAMMCHHA 

paAMdAbHoro yCHAUA Ha cexropa u yaeAMMe- 

NMB CPOKB CAyxcGbl. 

Ha 4>Mr. 1 npeACTaBABHa AopHMpytoiaaA 
roAOBxa, npOAOAbKuA paspea, e TpaHcnopr- 
HOM noAOxciCHMM: Hd 4»Hr. 2 - A0P*<MPy*0^" 
roAOBxa. o6uiMft bha. b paGoMBM noAOxceHMM; 
Ha 4)Mr 3 - to )Ke, noncpeMHUi* paapea npii 
pacujHpeHMM ceicTopOB B Tpy6e c MUHMMa/ib- 
HoA ToniUMHoA cTeHKH: Ha (t>Mr. 4 - to xe. 
nonepeMHuit paspea npn npHxcantM nnacTupn 

B Tpy6e C MaKCMMaAbHOA TOntUHHOfi CXeHKM. 

' rHApoMexaHMHecxaR AopHMpyiotuaft roAO- 
axa cocTouT ua Kopnyca 1 c oKnaMM. bupoa- 



HeHHoro B BMAe ynopHbix <]>AdHueB 2 h mhahh* 
Apa-xACTKH 3. aaKpenACHHoA ne^Ay (J)Aanua- 
MM. Okhb Kopnyca BunonHeHu CTyneHMdTbiMH 
B nonepcHHOM ceneHUM. Ha nycioieAOM 
CTBOAbHoA sacTM KopoycB raf^KoA 4 aaTAHyru: 
KOHyc-nyaHCdH 5. ynopnue 4>iaHUfai 2 mh- 

AMHAP-KABTXa 3. UMAMHAP-KAeTXa .3 ^MKCMpy- 
CTCn TaXMM 06pa30M. HTO nAOCXOCTM 
CMMMetpHM OKOH KOpnyCa M yCTaHOBAeHHblX B 

HMXciyneHMaTux b nonepenHOM HanpaaneHbiii 

CCKTOpOB 6 COBMeiUeHbl C nAOCKOCTAMH CHM* 

MerpHH npoAOAbHwx npo<t>wAbHbix KanasoK 
KOHyca-nyaKCOHa 5. Ha CTBOAbHovi Macm Kop- 
nyca nOA l4MAHHAPOM*KACTICCM 3 M CBXTOpaMM 

6 paaMetueHB caMoynAOTHAXiiMancfi rpyGMa- 
Tan AMB^parHB 7. BsaMMOAeAcTByiotAaA c 
6oAbtiJMMM cryneHAMM cexTopOB 6. 

YcTpov^CTBO pa6oTaeT cneAyiombiM oGpa- 
30M ( 4)Mr. 2). 

hpn cnycxe b o6caAHyio xoAOHHy 8 hmx- 
HMM KOHBU ro4>pMpo8aHHoro nnacTblpA 9 pac- 
noAOXBH Ha KOHyce-nyancoHe 5. npi-ineM 
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BorHyrue nyMw nnacTupR BBCAeHW m ynnpaiOT- 
B npoAOAbHbie npo<t»MiibHue KaHaoKw KOHy- 
nyaHCOHd. RnacTupb HaAei Ha lUTaMm 10 

M ero BepxMwft kohch 4>MKCMpyeTC» lopuoM 

CMAOBUX UMIIMHAPOB AOPHd MUM rMAPOMCxa- 
HMHecKoro RKopn. 

ripM co3AaHMM pa60Mero AaoneHMj? ao- 
pHMpyiotuafl ronoBKa bxoamt b nnaciupb. pac- 
tUMpsifl ero AO nnoTHoro KOHTaxia c o5caAHOv* 
Tpy66A. HoA Aaa/ieHMCM caMoynnoTH«iotuMe- 
cfl KOHUu uMnMMAPMMeCKOft AMa<t>parMbi 7 
n/iOTHO npMXMMBiOTcn K CTeHKBM riiyxoro yr- 
ny6/ieMM« A, coaAaeafl rcpMeiMMHocib b pa6o-. 
He^ xaMepe npaxiMMecxM 6e3 paAManbHoro 
pacuiMpeHMfl. 

UeHTpanbHan nacTb AMa4»parMbi 7, pac- 
tuMpsincu B03Ae«CTByeT hb BWAOMXHsie cex- 

TOPM 6, npMJKMMail MX K HBAOMMMaM fi/jacTupfl 

(<t)wr.2). 

npw 3T0M ocTanbHa» sacTb pacwMpjiio- 
luev^cp AMa<t>parMbi ynMpaeiCR b MenoABw^K- 
HyK) BHyxpeHHioK) * noaepxHOCTb 

UM/IMHAPa-K/ie'TKM; 

Pa60MMe 4>yMKUMM nepeHeceMw hb 6o/iee 
npoMHyio M AO/iroBCMHyio uM/iMHAPMHecxyio 
sacTb AMa4)parMbi.- 

. UM/!MHAPMMecKaR AMa^jpafMB, pacujMpn- 
acb. ynwpaeTCfl MacTbio cBoeft oneuiHeft no- 
apxMOCTM 8 uMAMHAP-xneTicy. B peay/ibTaie 
Ha AMBt^parMe aosHMicaioT npsiMoyro/ibHhie 
BUCTynu MiiM BnaAMHU (b bbbmcmmoctm ot cie- 

neHM BUABMXeHMfl CCKTOpOB). COOTBeTCTBytO' 

u|Me'onopHO(^ noBepxHOCTM ocHOaaHMn 
Ka)icAoro cexTopa. Be/iMHMHa buabmxcbhmsi 
cexTopa Kone6neTC« b aaaMCMMOCTM or tonuiM- ' 

HW CTCHKM 05caAH0ft Tpy6W, HanMMMSI MAM OT- 

cyrcTBMfi nnacTbipfl. 

Hai <})Mr. 3 M 4 noxaaaHU npcAe/ibHwe CAy- 
MBM BbiABM)KeHMR ccKTopoB OCA HarpysKOft: 
npM pacuJMpeHMM B.rpyOe c MMHWMaAbHOi^ toa- 

tUMHOft CTCMXM (<|>Mr. 3) M B Tpy6e C MBXCMManbT 

Hoft TOAiuMMoft CTCHKM c nnacTWpBM .(<t>Mr. 4). 
YCTynw. KOTopbie npM aroM oOAeraer AMa4>- 
parMd no nepMMetpy onopnoft noaepxHOCTM 
ocHOBaHMfl ccKTOpa. He npcBuuiaiOT 3-3;5 mm. 

flpM CrAaXCeHHblX XpOMXaX M MMHMMaAbHWX 

aaaopax b okhc Me)KAy ceitTopoM m xopnycoM 
MCKAKwaeTCB npMMMHa 6bicTporo paapyiueHMJi 



PC3MHW Awa<t)pan4u: aaiexaMMe m nocAeAy«- 
luee sameMAeHMe. Aaxce b cnyMae nopuaa am- 
a<j)parMW na ycryne (nocAC AAMtenbiioft 
axcnAyaiauMM) a ronoaxe yAaeicfl Acrxo boc- 
5 cTBHOBMTb Heo6xoAMMoe AaBACHwe M aaaep- 
ujMTb ycTBHOBxy nnacTupa 6e3 aaapMi* m 
0CA0)icHeHMi». HpM nopbiBB AMa4>parM« yreMxa 

)KMAXOCTM B03M0)KHa TOAbKO MBpeS 3a30pfal B 

oxHB MC^y cexTopoM M KopnycoM. HpM xoao- 
10 BOft nocBAxe cexropa b oxhc cyMMapHa« ha^- 
maAb aaaopoo He npcButuaeT 20-40 mm . 

YMMTyBan 60AbtU0A K03*4)MUMeHT conpoTMB- 

AeHMii yaxoro lueAeBMAHoro aaaopa m ncpe- 
xpuTMn ocHOBHoA cro MacTM peaMHoA 
15 AMa4>parMbi. neoSxcAMMoc AaaneHMe mombt 
. 5wTb nerxo BOCCTaHoaneHO HeaHaMMTcnbHbiM 
noBymeHHeM npoM3BOAMTenbHOCTM HacocHO- 

roarperaia.- 

CyMMapHoe paAMaAbHoe ycMAwe. paaaw- 
20 BaeMoe ronoaxoft. nepCAacTcn ne na 12, a na 
6 BUABMXCHbix cexTOpOB. CABAOBaTeAbHO. npM 
3T0M me paOoMCM AasneHMM ycMAMe paAMBAb- 

HOrO B03AeftCTBMA CBXTOPB HB HBAOXMM ro4>- 

pu BoapacTaex o Aoa paaa. mto rapanTMpyBT 
25 noAHoe npMxaTMB nAacTupR. 



<l>opMyAaM3o6peTeHMfl 

FMAPOMexaHMHecxafl AttPHMpyiomasi roAO- 
30 toxa AA« pacuiMpeHMB ro4>pMpoBaHHoro ona- 
crypn. b o5caAHOA koaohhc, BKntOMaK)iuaii 
xonyc-hyaHCOH c npoAOAbnyMM npo4>MAbHM- 
MM xaHBBxaMM. xopnyc c paaMemcHHWMM b 
HBM cBMoynAOTHBioiucftcii Tpy6MaT0ft AMa<t>- 
35 parMoA m BUABMXHyMM cerropaMM, crynenMa* 

TUMM B ^CMOHMM. yCTaHOBflCMHy MM C 
BOaMONCHOCTbK) B3aMM0Ae«CTBMII GOAbtUCA 

cryneHbK) c AMa4>parMoA. oiAMMaioiuaBCfi 

TCM. MTO. C UeAblO yBBAMMeHMJI 3<t)<t>eXTMBH0CTM 

40 pa60Tw roAOBXM aa cmbt yaeAMMeHMn paAwaAb- 
Moro ycMAMfi HB cexTopa m yaeAMMeHMB cpoxa 
cnyxcOu. BUABMxcHue cexTopa aunoAHeHU 
• CTyneHMBTyMM b nonepeMHOM ceMeMMM. a xop- 
nyc MMCBT cTyneHMaxwe b nonepwHOM cbmb- 

45 HMM oxHB noA BWABMxnye cexTopa. npMMCM 
nAOCxocTM cMMMerpMM oxoH Kopnyca m npo- 
AOAbHyx npo4>MiibHUx xaHaBOK KOHyca-nyan- 
coHa coBMetueHU. 
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•IMffig • hot ifppiid soctm matdiliig dmilor housing and praflM 
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Enhanced efflctgncy of the head for expanding the corrugated patch 
is due to the tncreaaed thrust on the sectora. and Its longer service 
me The extendable eectors are of stepped design matched by the 
steps of the housing, "nie symmetry pl*nes of the ports In the housing 
and of the longitudinal profiled grooves of the cone-punch are 

^'^^'^^le hydromechanlcal head U lofwered In the casing string (8) 
BO that the tower end of the comigatod patch (») to on the cone-punch 
(B) and the concave part of the patch engages the longitudinal 
profUed grooves of the punch. The patch to held on the rod (lO) and 
Its upper end to then fixed by the actuating cylinders of the mandrel, 
prossun foroes the cyllndrtcal diaphragm (7) to bear on the 
*1 of the blind racess ensuring hermetldty of ttw working space. 
USB/ADVAKTAGE • Repair of casing strings of oU. gas and 
vcher boreholes by Installing a steel patch. Enhanced effecUveneas 
of the head to due to Increased radial stress on the secton. 
B^Mn.TSl. (4pp D«rg.No.l/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — ^patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

Li this case, the remainder of the expanding diaphragm rests against the stationary iimer 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm2. Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Russian original for figure] [see Russian original for figure] 



Fig. 1 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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